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Title of the Invention 
What we claim is : 



SPECIFICATION 
Bending Mechanism for Folding Container 



an 



(1) A bending mechanism for a folding container characterized in that 
inclined section is formed on part of a peripheral wall, an upper side face 
section is allowed to continue to said inclined face section at the upper 
portion thereof and a lower face section is allowed to continue at the lower 
portion thereof, and the above - mentioned inclined face section and the 
upper side face section and the inclined face section and the lower face 
section are connected by bending sections which open in the direction of the 
movement of a mold at the time of mold removal. 

(2) A bending mechanism for a folding container, in accordance with Claim 
1 , characterized in that the bending sections are of a U shape which open in 
the direction of the movement of a mold at the time of mold removal. 

(3) A bending mechanism for a folding container, in accordance with Claim 
1 and Claim 2, characterized in that the bending sections are thinner than the 
side wall section. 



3. Detailed Explanation of the Invention 
[Utilization Field in the Industry] 

The present invention relates to a bending mechanism for a folding container 
which allows the outer diameter and the content (hereinafter referred to as 
volume) to be varies, and especially pertains to a container which mav 



contain food therein in the minimum volume state suitable for distribution 
and which may be provided in the maximum volume state at the time of use. 
[Conventional Technology] 

If the volume of a container can be reduced or increased, a large number of 
practical advantages such as a cost reduction in distribution, prevention of 
oxidation of a content, improvements in packing operation or sealing 
operation of a content, and seal damage prevention due to a temperature 
change may ensue, and therefore, a folding container whose volume can 
change is desirable. 

However, a folding container which can be used practically in a distribution 
process has to satisfy or meet at least the following 4 functions. 
(1) Not only a reduction or an increase in volume is freely possible, but also 
the minimum volume state and the maximum volume state are stable and if 
in either state, another state should not be easily affected by external force 
such as a load, vibration and impact, a temperature variation or a pressure 
variation which may occur under a normal condition of use of a container. 
Furthermore, the above - mentioned change in state is easily and simply 
possible manually through an intentional operation, and furthermore, it 
should have a stable property to return to a state close to either of the states 



by itself when it is in the step of changing from one state to another, unless 
an external force is applied, and the operations to change can be repeated. 

(2) In order to improve the handling and productivity, the quantity of 
changes between the minimum volume state and the maximum volume state, 
especially a change in height, is large. 

(3) Production is simple and easy and it can be produced according to the 
simplest low cost production process of containers whose volume can not be 
changed. For example, as to the production process, a vacuum or injection 
molding is possible, and it should be possible to mold it by one step without 
cavity division, a slide mechanism or a forced mold removal. 

(4) As to a raw material, use may be made of a solid plastic material or a 
plastic foaming material. 

Unless a folding container satisfies at least the above - mentioned 4 
functions, it can not be provided at the time of a distribution process or use 
and thus it does not have any value as a commercial product. 
As conventionally available containers whose volume can be changed, there 
have been known Patent Gazette, Patent Publication No. Sho 57 / 1982 - 
7987 (hereinafter referred to as first known example), Laid Open Patent 
Gazette, Laid Open Patent Publication No. 56 / 1 981 - 84246, Laid Open 
Utility Model Gazette, Laid Open Utility Model Publication No. 60 / 1985 - 



8262 (hereinafter referred to as second known example), Laid Open Utility 
Model Gazette, Laid Open Utility Model Publication No. 51 / 1976 - 
134216, Laid Open Utility Model Gazette, Laid Open Utility Model 
Publication No. Sho 58 / 1 983 - 14353 (hereinafter referred to as third 
known example), etc. 

In the above - mentioned first known example, there are provided an 
inclined face and a turn -over bottom at the bottom section of a container, 
and bending sections are provided at the upper end of the inclined face, at 
the lower end of the body section, the lower end of the inclined face, and the 
periphery of the turn- over bottom. 

With the above - mentioned second known example, there is provided a 
bellows section which can be expanded or shrunken in the up or down 
direction, at one portion of the body section. 

In addition, with the above - mentioned third known example, there is 

provided a bellows section which may be expanded or shrunken in the side 

way direction, at one portion of the body section. 

[Problem Points which the Invention Tries to Solve] 

The above - mentioned folding containers have various defects as follows. 

With the first known example, it can be more or less recognized that it has 

been proposed to satisfy the function of (1), however, unless the thickness of 



the bending section between the inclined face and the turn- over bottom is 
made sufficiently thin, it can not be bent in practice. The thickness of this 
portion is at least 1/3 to 1/5 that of the inclined face and the body section, 
and molding by the vacuum molding can not make the bending section as 
thin as the above - mentioned thickness. In addition, in order to achieve the 
above - mentioned thickness for the bending section, it is possible to allow it 
to protrude in the side way direction, a mold can not be removed at the time 
of mold removal, and it is possible to make the bending section thin by 
pressing it with a roller, etc. after molding a container, but the productivity is 
markedly reduced. 

And, with the above - mentioned first known example, if the bending section 
has a thickness similar to the body section, etc., the rigidity is high and thus 
there is a possibility that in the minimum volume state, even without 
applying any external force, the turn- over bottom returns to the maximum 
volume state. In addition, if one tries to change it from the maximum volume 
state to the minimum volume state by applying force, especially the inclined 
section might be distorted, broken or damaged, and even if one succeed in 
changing it from the maximum volume state to the minimum volume state, 
there arise dangers in that the internal stress in the bending section may 
generate a force to return the turn- over bottom to the maximum volume 
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state, the stability becomes deteriorated, plastic deformation is caused, the 
restoration property from the minimum volume state to the maximum 
volume state may deteriorate or cracks may be generated. 
As the purpose of the above - mentioned first known example is to prevent a 
contain from coming out from a container at the time of heat sealing of the 
upper surface with a cover, thereby hindering the heat sealing and to try to 
reduce the inner pressure by reducing the inner air volume after sealing, the 
turn- over bottom can be manipulated forcibly with external force, the turn- 
over bottom may not return from the minimum volume state to the 
maximum volume state due to the reduced pressure state of the inside after 
sealing, and it is not necessary to return the turn- over bottom to the 
maximum volume state when it is opened for use after sealing. Therefore, 
with the above - mentioned first known example, the initial purpose can be 
sufficiently achieved by the above - mentioned constitution, however, out of 
the above - mentioned functions as a folding container, part of (1), and (2), 
(3) and (4) can not be satisfied. 

With the above - mentioned second known example, in a case in which 
instant food is accommodated in a container, since the water content of food 
is small, the minimum volume state is used at the time of packing or 
distribution, and the maximum volume state is used at the time of eating as 



since 



hot water is poured and the volume of the content expands, however, 
both of these states are not stable, a container may be expanded at the time 
of packing or cracks may be caused on the bellows section during eating, 
leaking hot water in the container. Furthermore, since a mold does not come 
off from the bellows section at the time of mold removal, it is necessary to 
use a split mold, thereby deteriorating the moldability. Therefore, out of the 
above - mentioned 4 functions, (1), (3) and (4) can not be achieved. 
With the above - mentioned third known example, the structure is 
complicated and the productivity is poor. Furthermore, it lacks stability in 
the minimum volume state and in the maximum volume state, and it is 
necessary to mold it with a relatively flexible material. Therefore, out of the 
above - mentioned functions, (1), (3) and (4) can not be achieved. 
[Means by which to Solve the Problem Points] 

The present invention has been achieved in view of the above - mentioned 
problems, and by forming at a portion of the side face a bending mechanism 
for a folding container characterized in that an inclined section is formed on 
part of a peripheral wall, an upper side face section is allowed to continue to 
said inclined face section at the upper portion thereof and a lower face 
section is allowed to continue at the lower portion thereof, and the above - 
mentioned inclined face section and the upper side face section and the 
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inclined face section and the lower face section are connected by bending 
sections which open in the direction of the movement of a mold at the time 
of mold removal, at least all the functions mentioned above can be achieved 
for a folding container of whatsoever structure or whatsoever configuration, 
and at the time of packing a content, or a distribution process or use, there is 
not hindrance and it can be practically used. 
[Examples Embodying the Invention] 

In the following, we shall explain the bending section / sections at a portion / 
portions of the side face of a container in accordance with the present 
invention by referring to the examples embodying the invention shown in 
the drawings. 

Fig. 1 shows a cross section of a folding container, 1, in accordance with the 
present invention in the maximum volume state thereof. The above - 
mentioned folding container, 1, has a bottom face section, 2, and a side wall 
section, 3, directed upward from the periphery of said bottom face section, 2, 
and the upper face thereof opens. 

An inclined face section, 4, is formed at a mid portion of the height of the 
above - mentioned side wall section, 3, an upper side face section, 5, is 
allowed to continue to the upper side of this inclined face section, 4, and a 
lower side face section, 6, is allowed to continue to the lower side of the 



inclined face section, 4. And, the upper edge of the above - mentioned 
inclined face section, 4, and the lower edge of the above - mentioned upper 
side face section, 5, are connected by an upper bending section, 7, which 
opens in the direction of the movement of a mold at the time of mold 
removal, and the lower edge of the above - mentioned inclined face section, 
4, and the upper edge of the above - mentioned lower side face section, 6, 
are connected by a lower bending section, 8, which opens in the direction of 
the movement of a mold at the time of mold removal. 
In the example embodying the invention shown in the drawings, the upper 
bending section, 7, opens upward and the lower bending section, 8, opens 
downward. 

The above - mentioned upper bending section, 7, and lower bending section, 
8, are desirably of an upwardly directed U- shape and a downwardly directed 
U- shape, respectively. And they are preferably thinner than the side wall 
section, 3. 

In order to change the folding container, 1, of the above - mentioned 
structure from the maximum volume state to the minimum volume state, 
external force is applied to the upper side face section, 5, from above or 
external force is applied to the bottom face section, 2, from down. 



Now let us explain this changing state based on the principle shown in Fig. 2 
(a) to Fig. 3 (c): with respect to the maximum outer diameter D 0 and the 
minimum inner diameter d 0 when the folding container, 1, is in the 
maximum volume state, the maximum outer diameter is increased to D , and 
the minimum inner diameter decreases to d , as the inclined face section, 4, 
moves horizontally during the folding. And, since the lower portion of the 
upper side face section, 5, is stretched outward, and the upper side of the 
lower side face section, 6, shrinks inward, it is necessary to set these changes 
in size to within the elastic limit of a raw material and within the range of 
the external force applied at the folding operation. If higher than these 
ranges, a container might be broken or damaged or permanently deformed at 
the time of folding, and furthermore a manual folding operation becomes 
difficult. Therefore, if the upper bending section, 7, and the lower bending 
section, 8, are not provided, the upper limits of the turn- over angle 9 of the 
inclined face section, 4, the length 1 in the radial direction thereof and the 
maximum folding height H thereof, etc. are determined by a raw material. 
However, if the upper edge of the above - mentioned inclined face section, 4, 
and the lower edge of the above - mentioned upper side face section, 5, are 
connected by an upper bending section, 7, and the lower edge of the above - 
mentioned inclined face section, 4, and the upper edge of the above - 
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mentioned lower side face section, 6, are connected by a lower bending 
section, 8, like in the present invention, the upper bending section, 7, since 
the lower bending section, 8, undergoes elastically stretching or shrinkage at 
the time of folding as shown in Fig. 4 (a) through (c), thereby absorbing the 
deformation of the upper side face section, 5, and the lower side face section, 

6, it becomes possible to increase the turn- over angle, 8, and the length, 1, 
and as a result, the maximum folding height, H, becomes large and the 
volume change can be made large. Furthermore, the upper bending section, 

7, and the lower bending section, 8, become inevitably thin in thickness for a 
raw material is locally stretched at the time of molding in a case of vacuum 
molding or reduced pressure molding, and even without allowing a mold to 
have a special structure, in a case of injection molding, it is possible to 
design and mold a product with a thin thickness. Therefore, flexibility is 
improved, and it becomes possible to absorb a change in the above - 
mentioned configuration and to achieve a rapid folding operation. 

The above - mentioned upper bending section, 7, and lower bending section, 
8, are required to have a function as a hinge, they can flexibly be bent, and 
furthermore, it is necessary not to cause cracks, etc, and this can be 
achieved by making the thickness partially thin. 
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To make the upper bending section, 7, and the lower bending section, 8, thin 
in thickness, can be simply achieved by injection molding or vacuum 
molding for the upper bending section, 7, and the lower bending section, 8, 
open in the direction of movement of the mold at the time of mold removal, 
and it is not required to make a mold to have a special structure. 
Fig. 5 shows another example embodying the invention: the upper bending 
section, 7, and the lower bending section, 8, are formed by constituting a 
plurality of U- shaped sections, 9, in a continuous manner. 
In this case, the U- shaped sections, 9, which are adjacent to the upper 
bending section, 7, and the lower bending section, 8, have opening directions 
upward or downward in an alternating manner, and as a whole, side- wise 
meandering states are formed. 

Therefore, as the lengths in the radial direction of the upper bending section, 
7, and the lower bending section, 8, in this example embodying the invention 
are longer than those of the upper bending section, 7, and the lower bending 
section, 8, in the above - mentioned example embodying the invention, the 
absorption function of changes in configuration becomes large, allowing a 
volume change quantity to be larger, and even if the thicknesses of the upper 
bending section, 7, and the lower bending section, 8, are made thicker than 
the above - mentioned example embodying the invention, the bending 
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property may not be hindered. Fig. 6 shows another example embodying the 
invention: the upper side face section, 5, is made sufficiently longer than the 
lower side face section, 6, and the inclined face section, 4, is made closer to 
the bottom face section, 2. In addition, with the example embodying the 
invention shown in Fig. 7, to the contrary to the example embodying the 
invention shown in Fig. 6, the upper side face section, 5, is made 
sufficiently shorter than the lower side face section, 6, and the inclined face 
section, 4, is positioned upward. 

In each example embodying the invention mentioned above, the change in 
height between the maximum volume state and the minimum volume state is 
small by the difference in height of the upper side face section, 5, and the 
lower side face section, 6, but the practical volume change is large. And, in 
the example embodying the invention shown in Fig. 6, the quantity of the 
content is relatively small, but it is effective for food which requires the 
supply of a sufficient volume of hot water or water at the time of eating. In 
addition, with the example embodying the invention shown in Fig. 7, it is 
effective for food which does not require water or hot water much at the 
time of eating, although the content is relatively large. 
In the example embodying the invention shown in Fig. 8, inclined face 
sections, 4, in 2 stages (upper and lower stages) are formed on the side wall 



section, 3, and a middle side face section, 10, is placed between both 
inclined face sections, 4. And, the upper bending section, 7, for the lower 
edge of the upper side face section, 5, and the upper edge of the inclined face 
section, 4, at the upper side, the lower bending section, 8, for the inclined 
face section, 4, at the upper side and the upper edge of the middle side face 
section, 10, the upper bending section, 7, for the lower edge of the middle 
side face section, 10, and the upper edge of the inclined face section 4 at the 
lower side, and the lower bending section, 8, for the lower edge of the 
inclined face section, 4, at the lower side and the upper edge of the lower 
side face section, 6, open in the direction of movement of a mold at the time 
of mold removal, similar to each of the above - mentioned examples 
embodying the inventions. 

Therefore, according to this example embodying the invention, as a 
container can be folded in 2 stages (upper and lower), the change quantity in 
volume is extremely large and it is especially effective for food which 
requires a large volume of water or hot water at the time of eating, though 
the content is small. 

Here in the examples embodying the invention shown in Fig. 5 through Fig. 
8, the symbols which are not explained are the same symbols and structures 
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as those in examples embodying the invention shown in Fig. 1 and Fig. 2, 
and therefore, explanation is omitted. 

In the above, we have explained the present invention by referring to 
examples embodying the invention shown in the drawings, however it 
should be understood that the present invention is not limited to the above - 
mentioned examples embodying the invention, and they can be embodied in 
any manner as long as the scopes of the Claims are not modified. For 
example, it is permissible to provide a rib / ribs on the inclined face section, 
1, the upper side face section, 5, or the lower side face section, 6, to increase 
the strength of the whole folding container, 1, or to provide a larger number 
of stages of the inclined face sections, 4, than 1 stage or 2 stages (upper and 
lower). In addition, the configuration is not limited to circular but can be 
quadrilateral, and as long as functions as a container are not damaged, a 
container of any structure is permissible 
[Effects of the Invention] 

As described above, as the present invention relates to a container with a 
bending mechanism for a folding container characterized in that an oblique 
section is formed on part of a peripheral wall, an upper face section is 
allowed to continue to said oblique face section at the upper portion thereof 
and a lower face section is allowed to continue at the lower portion thereof, 
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and the above - mentioned oblique face section and the upper face section 
and the oblique face section and the lower face section are connected by 
bending sections which open in the direction of the movement of a mold at 
the time of mold removal. Therefore, it is extremely stable in both the 
minimum volume state and the maximum volume state: even if external 
force is applied in either of the states under a normal condition of use, the 
state does not change, and furthermore, in a case in which it is in a middle 
state between the 2 states, it tends to return to a closer state. Therefore, there 
is not any change in state in a case in which a content is being packed 
therein, at the time of distribution process or in use. 
In addition, the minimum volume state is markedly small in comparison 
with the conventional one, and furthermore, for it is possible to increase the 
maximum volume state, it is especially effective for handling during 
distribution. Furthermore, as a raw material is especially specified, and 
molding can be simply done by use of the same ordinary mold, it can be 
produced at a low cost and its practical value is great. 
4. Simple Explanation of Drawings 

The drawings show one example embodying the invention. Fig. 1 shows a 
vertical cross section in the maximum volume state thereof. Fig. 2 is a 
vertical cross sectional view of the minimum volume state shown in Fig. 1, 
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and Fig. 3 (a) through (c) and Fig. 4 (a) through (c) show the principles of 
folding. Fig. 5 shows a partially enlarged cross sectional view which shows 
another example embodying the invention, and Fig. 6 through Fig. 8 are 
vertical cross sectional views which show other examples embodying the 
invention. 

1 is a folding container, 3 is a side wall section, 4 is an inclined face section, 
5 is an upper side face section, 6 is a lower side face section and 7 and 8 are 
bending sections. 
Fig. 1 
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